mately 500 diagnostic endoscopies per year. The mean age of those studied was 55.9 years (range 16 to 95 years), 56.5% were aged between 35 and 65 at the time of endoscopy and 49.3% were male.
Study population was taken from a common hospital endoscopy list. It included all diagnostic upper GI endoscopies carried out by this endoscopist between 12/12/1998 and 11/2/2011. Raw Data included clinical information organised into 10 fields, recorded retrospectively from endoscopy reports and analysed using Microsoft Excel. Data were anonomysed for the purpose of confidentiality in accordance 14 with the Caldicott Principles.
Inclusion Criteria
A total of 1631 upper GI endoscopies were carried out of which 1539 met the study inclusion criteria. Inclusion was dependent on complete data fields relating to sex, date of birth, date of procedure, pre procedure medication and completion data ( Table 1 ). Forty two patients were excluded for incomplete DOB, procedure date and gender information and 50 with incomplete premedication fields. Analysis
The main objective of the study was to measure procedure completion rate, defined as the ability of the endoscopist to reach the second part of the duodenum and to make any assessment and biopsies necessary to come to a clinical conclusion. Prior to the procedure the endoscopist would discuss with the patient the risks and benefits of undergoing the procedure with or without sedation with intravenous Midazolam. Based on this discussion the patient would make an informed decision and choose whether they wished to be sedated. Sedation rates were calculated for the study population as a whole, for those who received intravenous sedation (both with and without topical local anesthesia) and for those who did not receive intravenous sedation. The completion rates were further analysed to see whether there were any difference because of their age and sex. We compared completion rates in patients above and below 65 years of age. We also compared the proportion of male and female patients in sedated and non sedated groups.
given. In addition, these pre-procedure perceptions have been shown to differ significantly from post procedure reports of discomfort, suggesting that patients may be 4 unnecessarily requesting sedation.
Benzodiazpines enhance the actions of GABA-A resulting in sedation, hypnotic, anxiolytic, anti-convulsant and muscle relaxant effects. Overdose can lead to respiratory depression and hypoxia and the elderly are particularly 5, 6 sensitive to these effects. In response to these risks it is now necessary to use constant patient monitoring such as pulse oximetry, maintain continuous intravenous access and to have equipment available to deal with events such as 7 significant hypoxia and cardiorespiratory arrest. The safety of IV sedation in the endoscopy suite has long been a topic of debate. Using these drugs without the presence of a trained anaesthetist and a lack of standardized sedation training across the speciality has resulted in some groups calling for restrictions to lower patient exposure to a potentially 8 hazardous event .
Various reports have demonstrated that unnecessarily high doses of Benzodiadepines are often given to frail or 9 elderly patients. This is despite guidelines recommending 7, 10 lower doses in this group, evidence that older patients tolerate the procedure better and that they are likely to be less 4 anxious prior to the procedure. Excessive doses of benzodiazepines have been implicated in EGD related 11 mortality rates of 1 in 2000 and a NCEPOD report into endoscopic practice in the UK found that sedation was 12 inappropriate in 14% of post EGD deaths. Considerable morbidity rates of near 7% are also associated with sedation. 11 The majority are caused by oversedation in elderly patients .
From the endoscopists perspective, consensus is that a more relaxed and calm patient may be more compliant, 13 making the procedure easier to complete. In this work we investigate the practice of a single experienced endoscopist to determine the number, age and sex of patients receiving sedation and the association between pre-sedation and completion rates. Our work is aimed towards reducing numbers of incomplete procedures. Patients who had failed EGD and also received sedation, those patients did not have satisfactory clinical outcome of EGD, to the contrary they were also put to the extra risk of side effects of sedation.
Methods

Study Population
We performed a retrospective study of the association between intravenous sedation with midazolam and procedure completion rates in patients undergoing EGD in the UK between 1998 and 2011. Data from 1631 randomly selected procedures was analysed. These procedures were carried out by the same experienced endoscopist in two District General Hospitals in the South East of England. These facilities provide elective upper GI endoscopy services to their local populations and carry out in excess of 3000 procedures per year. The endoscopist performs approxi- A sample of both sedated and non sedated patients were surveyed after the procedure to determine their satisfaction with the procedure. Satisfaction was scored from 1 (very unsatisfied) to 5 (very satisfied). According to the null hypotheses, there was no difference in completion rates, sex ratio or age distribution between sedated and non sedated groups. This was tested using Microsoft Excel. p values were calculated for continuous data from Z, calculated using the standard error of the means. p < 0.05 (two-tailed) was considered significant. Chi squared values were derived from fourfold tables to calculate p values for binary data, assuming Z was normally distributed.
Results
A total of 1631 upper GI endoscopies were performed by a single experienced endoscopist in two District General hospitals in the South East of England between 1998 and 2011, of which 1539 met the study inclusion criteria (Table  1 ). There was a high incidence of hiatus hernia (64.1%), gastritis (49.4%) and esophagitis (21.1%) among the population studied. A total of 1486 (96.6%) upper GI endoscopies were recorded as being "complete" and 603 (39.2%) were performed under intravenous sedation (Tables  2 and 3 ). Sedated patients were further subdivided into those receiving sedation in addition to topical local anesthetic and those receiving intravenous sedation alone. No significant differences in completion rate, gender ratio or age distribution were seen between these two groups ( Table 2 ).
Significant differences were found between procedures conducted with IV sedation and those conducted with no IV sedation and it was associated with lower age and female gender ( Figure 1 ). Higher (94.7% vs 97.8%, p=0.001) completion rates were achieved in the non sedated group (Table 3 ). There were more male patients in the non sedated group (56.5%) in comparison to the sedated group (38.5%, p<0.001) ( Table 3 ).
In patients under the age of 65, 41.7% required IV sedation. This contrasts with patients over the age of 65, where only 33.9% required sedation (p=0.014) ( Table 4 ). Sedation was associated with lower completion rates in patients over 65 and under 65 in both male and female groups however this association with lower completion rates was statistically significant only in females under 65 ( Figure 2 ).
Most EGD's were performed in patients aged between 60 and 69 (n=334)( Table 5 ) and more procedures were carried out without sedation in all age groups except between the ages of 10 and 19 ( Figure 3) . Patients in the age groups 40 to 49 and 70 to 79 who were not sedated were significantly more likely to have a complete procedure (p=0.010 and p=0.029 respectively). In no age groups was sedation associated with significantly greater completion rates ( Figure  4 ). Despite sedation being significantly negatively correlated with procedure completion in patients aged between 40 to 49 ( Table 5) , this group were significantly more likely to be sedated prior to the procedure ( Figure 5 ). More females received sedation than males in both the under 65 and over 65 age groups. In both male and female groups older age was associated with lower sedation levels. Patient satisfaction was scored 4 or more out of 5 or higher in all patients surveyed with only 1% of those surveyed reporting dissatisfaction (2 or less out of 5) with the procedure. There were no significant differences in patient Figure 4 : Percentage of completed procedures by age group * Denotes statistical significance Patients in the age groups 40 to 49 and 70 to 79 who were not sedated were significantly more likely to have a complete procedure (p = 0.010 and p = 0.029 respectively).
satisfaction between those who were sedated and those who did not receive sedation.
Discussion
Our results show that there are more failed procedures in patients who are sedated. From our experience, this is a result of poor patient tolerance and a reduced ability to comply with instructions during the procedure and not as a result of anatomical abnormalities complicating the procedure. There are likely to be a variety of reasons for the association between IV sedation and higher rates of procedure failure. Primarily, sedation is likely to be a marker of patient anxiety and therefore predicts poor patient tolerance of the procedure. In addition, it is our experience that sedated patients are less able to comply with instructions during the procedure and therefore are unable to assist the endoscopist by positioning themselves in ways to facilitate the passing of the endoscope.
Sedation rates vary significantly between age groups and genders. Females and those aged between 40 and 49 were most likely to be given IV sedation whereas older patients were more likely have the procedure without sedation. Older patients may have had EGD in the past, have lower anxiety levels and there may also be a reluctance to offer IV sedation 5, 6 to this cohort due to increased risks. In both younger and older age groups sedation was associated with lower completion rates and significantly so between the ages of 40 to 49 and 70 to 79 (Chart 4). These results suggest that the morbidity and mortality associated with sedation may not be justified due to the lower completion rates observed in these groups.
Some groups are likely to find unsedated EGD difficult to tolerate and include those undergoing EGD for the first time, patients under the age of 75 and those with high levels 15 of pre procedural anxiety. Our results compliment these data and show that more young and female patients have sedation. It is likely that sedation is not the only cause for lower completion rates, but it may be a marker for a more anxious and less cooperative patients. However, giving sedation to reduce stress and anxiety did not result in completion rates equal to those in non-sedated patients. The reasons for this are beyond the scope of our data however may relate, in part, to the sedation itself.
In order to reduce numbers of failed procedures and prevent exposing patients to the risks of sedation, which we have shown, may also include procedure failure, we suggest these patients should be targeted for more intense preprocedure counselling. Adequate explanation and reassurance may reduce numbers of patients who request IV sedation by reducing anxiety and increasing expectations of comfort. Reducing numbers of sedated patients may also result in a faster, more cost effective service.
We must accept that this study is limited and it is biased by the fact that a single endoscopist carried out all procedures and we cannot therefore extrapolate these sedation rates to all practitioners. However, these data do reveal useful information relating to the effects of sedation on procedure completion rates. This should be considered when discussing the procedure with the patient and should encourage both the patient and the endoscopist to avoid sedation if possible. We do not have data relating to doses of sedation administered or to rates of complications secondary to the procedure and so we cannot comment on the association between depth of sedation and procedure outcome.
Conclusion
Through offering patients a thorough and reassuring explanation of the procedure and then of the risks and benefits of sedation, it is the view of these authors that patients may be encouraged to have the procedure without sedation. This may reduce the significant risk of morbidity and mortality and also an increased risk of procedure failure. Lower sedation levels will also result in improvements in efficiency, by reducing time taken to perform each procedure and reduce the level of post procedure monitoring required while recovery takes place. Further research is required to confirm the association between sedation and procedure failure. 
